ABSTRACT
INTRODUCTION
Antioxidants are radical scavengers which protect the human body against free radicals that may cause pathological conditions such as ischemia, anemia, asthma, arthritis, inflammation, ageing process and perhaps dementias 1 . Free radical formation during the metabolism of xenobiotics is therefore an important mechanism employed by toxic agents in causing cellular damage.
Today, plant materials remain an important resource for combating illnesses, including infectious diseases and many of these plants have been investigated for novel drugs or templates for the development of new therapeutic agents 1 . There is growing interest toward natural antioxidants from herbal sources 2 . Cedrela odorata is a large tree from Meliaceae family and it is native to South America and the West India. The tree is known for its red, rot-resistant wood that is used to make furniture and guitars 3 . In traditional medicine, decoctions of the bark are used to treat wounds, Cedrela odorata essential oil from the bark showed a good antimicrobial activity 5 . The present study deals with determination of antioxidant activity of Cedrela odorata stems extracts and identification of the bio-active compounds of the bio-active extract. 
MATERIALS AND METHODS

Experimental
Preparation of plant extract.
The stems of Cedrela odorata (670 g) were extracted with n-hexane, dichloromethane (DCM), ethyl acetate and methanol 800% several times until exhaustion at room temperature by maceration method. The extracts were concentrated under reduced pressure to give 15 g, 9 g, 7.5 g and 32.5 g, respectively. Phytochemical analysis of the plant extracts were done according to that described by Yadav and Agarwal (2011) 6 .
DPPH assay
The antioxidant activity of the various solvent extracts was measured according to standard protocol 7 . DPPH radical scavenging activity from the plant extract was measured by taking 100μg/ml of extract, 900μl of acetate buffer and 3 ml freshly prepared 100μM DPPH solution in methanol. Reagent blank was 1 ml buffer and 3 ml DPPH solution. The absorbance was measured after 90 min of incubation in dark at 517 nm. DPPH radical scavenging activity (%) was determined by following equation: DPPH radical scavenging: Activity (%) = A b -A s /A b x 100. Where A s -absorbance of the test sample, A b -absorbance control reaction
Isolation of bioactive compounds from DCM extract of Cedrela Odorata stems
DCM extract (7 g ) was subjected to silica gel column chromatography eluting with n-hexane, dichloromethane, ethyl acetate and methanol gradually. The fractions that showed similar thin layer chromatography (TLC) were collected and according to that three fractions were collected. 
Identification of the isolated compounds
Compound 1 (Oleanolic acid), compound 2 (ursolic acid) were monitored by TLC, and the spot of each compound was detected by heating the plates at 110 о C after spraying with panisaldehyde-sulfuric acid, also spectral data were in agreement with published data 8 . Compound 3 (luteolin) was isolated as a deep purple spot and with spraying with AlCl 3 , it gave a yellow fluorescence colour under UV light; UV spectral data confirm that it is a flavone with free OH groups at positions 3 The present study was focused on the evaluation of anti-oxidant activity of Cedrela odorata stems extracts where DCM extract showed a significant anti-oxidant activity (table 1) . Also we investigated the presence of phytochemicals in the extracts of Cedrela odorata stems extracts and pphytoconstituents are shown in table 2. Cedrela odorata DCM extract has a different bioactive components as flavonoids and triterpenes (table 2), Cedrela odorata extract is rich with flavonoids and triterpenes which are present in considerable amounts in the extract, these compounds have good antioxidant effect 10 .
The DPPH radical scavenging activity of Cedrela odorata stems extracts were compared with that of known natural green tea (table 1) where DCM extract showed a significant antioxidant potential (85.45%) and the other extracts were less active as antioxidant agents. As revealed by Ahmadi et al. (2007) 11 , DPPH method measures the ability of antioxidants present in scavenging the hydrophilic free radicals. In line to this theory, ethyl acetate extract has better ability in scavenge hydrophilic free radicals as compared to other Cedrela odorata stems extracts that might due to the presence of hydrophilic antioxidants.
Furthermore, the high antioxidant activity could be due to the increased in hydroxyl groups or antioxidant compounds found particularly in the Cedrela odorata stems DCM extract. DCM extract is very rich with flavonoids and triterpenes. Flavonoids show antioxidant activity and their effects on human nutrition and health are considerable.
The mechanisms of action of flavonoids are through scavenging or chelating process 12 . The highest level of radical scavenging properties at low concentrations of flavonoids exhibits quercetin and in the following order luteolin, rhamnetin, isorhamnetin and apigenin 12 . The extract of Salvia macrochlamys was tested in five different methods for potential antioxidant activity consisting of free radical scavenging activity by DPPH, by β-caroten-linoleic acid and by superoxide anion radical scavenging activity and the extract showed a good antioxidant effect at 12.5-25 μg/mL concentrations and this activity is due the triterpenes and flavonoids isolated from the extract 13 
CONCLUSION
The presented results indicate that antioxidant potential of Cedrela odorata stems DCM extract is due the presence of bio-active phytoconstituents as phenolic compounds (flavonoids) and triterpenes and these results also endorsed the ethnobotanical use of this plant from the collected territory due to presence of various chemicals. 
